Introduction
Organic intestinal obstruction is often late in producing marked abdominal signs, and diagnosis tends to be delayed. Although nothing can replace a careful record of the history and thorough clinical examination, any further-diagnostic aid which is safe, simple, and effective is welcome in doubtful cases.
-Flat x-ray investigation of the abdomen in cases of suspected obstruction in adults and children has been used for some years, but not as extensively as it might be. Every clinician is anxious to avoid performing an unnecessary laparotomy, particularly in an ill child. Consequently there is a tendency to keep cases of suspected obstruction under clinical observation until a diagnosis can be made. This may mean that the child becomes acutely obstructed. If there is any investigation that will enable a diagnosis to be made at an earlier stage, that method should be adopted in all cases of doubt. Flat radiographs of the abdomen can give such information. There are, however, pitfalls in this form of investigation, and it is thought that the publication of some cases illustrating the scope and limitations of the method, may be of some value to paediatricians.
Radiological Investigation in Intestinal Obstruction
The diagnosis rests on the interpretation of abdominal gas shadows. Gas is normally present in the large bowel, and in infants commonly in the small bowel too. Over the age of three years gas is present in the small bowel, but unless some disorder of motility intervenes, and that disorder may be of a very minor nature, the gas is usually finely divided and intermixed with the fluid contents of the small bowel and rarely casts any shadow on a radiograph. Normally the contents of the small bowel are propelled towards the large bowel, and stasis does not occur. Thus, if gas is present in the small bowel, it will under normal conditions also be present in the large bowel. If gas is present in the small bowel and not in the large, if that part of the small bowel in which it is present is distended, projection with the child supine, the other a posteroanterior projection with the child either standing or suspended erect. The postero-anterior projection is used for the erect radiograph in order to produce less radiographic distortion of bowel shadows, and so to give a truer indication of the -degree of distension.
As pointed out earlier, the physiological process is for the small bowel contents, both fluid and gaseous, to pass through the small bowel and on into the large bowel, a dynamic process. In -the erect film, fluid levels indicate stasis at that site at the time that the exposure was made. The corresponding supine film will show in which parts of the bowel the gas is present, and if a mechanical block exists the most distal part of recognizable distended bowel will be in the region just proximal to the block. It should be remembered that in intussusception the obstruction is almost invariably at the proximal end of the process and so is in most cases a small-bowel obstruction.
Thus the radiological signs of mechanical obstruction in the small bowel are stasis in the small bowel, gaseous distension of the small bowel, and a complete absence of gas shadows from the large bowel. In some cases where obstruction is only partial, some gas bubbles may be present in collapsed bowel beyond the site of the obstruction. All gas shadows in the abdomen must be carefully studied; by identifying all the distended bowel, a relatively accurate localization of the site of the obstruction can be effected. By the same prodess a diagnosis of large-bowel obstruction can be established and localized. -In a mixed series of over two hundred cases, adults and children, no case of large-bowel obstruction in a child was encountered other than those due to congenital anomalies such as an imperforate anus; in a previous paper the appearances of large-bowel obstructions in adults have been described (Middlemiss, 1948) . By this means obstruction can be demonstrated early, and elsewhere the author has published a case of intussusception in an infant diagnosed by straight radiography within twenty-four hours of the onset of symptoms (Middlemiss, 1948) . The following cases have been selected to illustrate the points already mentioned. Case 1. V.B., a girl aged 9 months, had a four-day history of vomiting and diarrhoea. During the last twenty-four hours the motions contained blood and mucus. On admission the baby was extremely ill and dehydrated. The abdomen was flabby and distended, but there was no palpable mass. Survey films (figs. 1 and 2) showed considerable distension of the small bowel (mostly the jejunum, but some ileum was recognizable), complete absence of gas shadows from the large bowel, and fluid levels present in the small bowel. This was regarded as evidence of a complete small-bowel obstruction in the mid or low small bowel. At operation an irreducible ileo-ileal intussusception was found; resection was perfomned, but the child died.
Case 2. K.A., a boy aged 5 months, had a cold and bronchitis fourteen days before admission. Thirty-six hours before admission he vomited and had obvious spasms of abdominal pain. Bowel action was normal at that time. The following day he started to vomit, passed blood in the motion, and was admitted to hospital. On examination he did not appear to be having much abdominal pain though he was obviously a poorly baby. There was no palpable tumour, and shortly after admission he passed a watery brown stool. He was thought to be suffering from gastro-enteritis. He took feeds for the next twelve hours without vomiting, and then passed another stool containing blood and started to vomit again. Survey films of the abdomen (figs. 3 and 4) showed very marked distention of a considerable length of small bowel, no gas in the large bowel, and, in the erect film, fluid levels in the small bowel. This was regarded as a complete intestinal obstruction occurring low in the small bowel. At operation an ileo-colic intussusception, the head of which had reached the hepatic flexure, was found and reduced. The patient made a good recovery.
Case 3. J.C., a boy aged 8 months, yomited intermittently for three days before admission. During this time he took some feeds but returned most of them. He had passed three stools a day, and for the last two days they had been hard but contained no blood. He had had no obvious attacks of abdominal pain. On admission he was an ill, dehydrated baby; the abdomen was a little distended, and it was considered that there was possibly a tumour in the right flank. It was not tender and nothing abnormal was detected per rectum. Survey films were taken, and the erect film ( fig. 5) showed distension of the small bowel, mostly the ileum, containing fluid levels, and a complete absence of gas shadows from the large bowel; over' the right ilium a single loop of ileum containing gas but collapsed and of normal lumen was demonstrated. It was considered that this was evidence of a partial low small-bowel obstruction.
At operation the lower part of the ileum was found bound down to the posterior abdominal wall and obstructed by two enlarged lymph glands, and small tubercles were studded throughout the mesentery and generally throughout the abdomen. The obstruction was relieved, and the child recovered from the operation. When seen four months later the child was taking feeds nornally.
Case 4. G.S., a boy aged 14 months, had been a healthy infant until three days before admission, when he was noticed to be pale and unhappy. He refused all food at that time and vomited, and subsequently continued to vomit frequently. He was completely constipated during the three days. showing distended bowel to be mainly jejunum with some ileum and confirming complete absence of gas from large bowel (supine film). 6 ). The infant retured to the ward, appeared to be improved, and took a feed; however, some hours later, as his condition again appeared to be deteriorating and vomiting had . recomm-enced, a survey film of the abdomen was taken (fig. 7 ).
This showed distended loops of small bowel, jejunum, and ileum, with evidence of stasis of bowel contents and no evidence of any gas in the large bowel; thus there was conclusive evidence of a low small-bowel obstruction, probably complete. At operation a loop of ileum was found bound down to a Meckel's diverticulum by an adhesion, and the bowel immediately proximal to this was twisted about the adhesion. The obstion was complete. The adhesion was severed, the obstruction relieved, and the child made a good recovery.
It is obvious that the survey would have been carried out more profitably as a prelimnary investigation.
Differential Dgnosis The demonstration of fluid levels in bowel is not an indication of intestinal obstruction; that is a point which cannot be too strongly emphasized.
Fhlid levels merely indicate that at the time of exposure the contents in that part of the bowel in which the fluid levels exist are static. It is essential to analyse all gas shadows, to determine the site and distribution of the fluid levels, to assess the degree of distension of the bowel, and to establish the fact that gas does not exist in any quantity in the bowel beyond that part in which the fluid levels are present. In other words the state of affairs must be seen as a whole, and one isolated sign must not be fastened on and misinterpreted.
Case 5. Fig. 8 This case shows the value of x-ray investigation in such disorders, and also the necessity for having a radiological opinion. Case7. Fig. I 
